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ABSTRACT 
EFFECTS OF GAMMA RADIATION EXPOSURE TO DECREASE 
LYMPHOCYTES, MONOCYTES, IFN-γ, AND CD4+ IN INDUSTRIAL 
RADIOGRAPHY WORKERS  
 
Gamma radiation exposure induces immunosuppresive against the 
immune system. The aim of this study was to analyze the effects of gamma 
radiation exposure to reduce lymphocyte count, monocyte count, serum level of 
IFN-γ, and blood level of CD4+ industrial radiography workers. The method of the 
study was an observational research with longitudinal study design. Eleven 
industrial radiography workers were included in this study. Gamma radiation 
exposure was measured by using Pocket Gamma Dosimeter. Laboratory tested for 
lymphocyte count and monocyte count were using Differential Cell Count 
method, serum level of IFN-γ was using ELISA method, and blood level of CD4+ 
was using flow cytometry method. The result showed that gamma radiation 
exposure was not exceeded dose limited value (NBD) PerkaBAPETEN No. 4 Year 
2013 the mean dose was 0,0088500 mSv. There was no difference among 
lymphocyte count (t-value = 0,183), monocyte count (t-value = 0,811), serum 
level of IFN-γ (t-value = 0,286), and blood level of CD4+ (t-value = 0,070) in 
industrial radiography workers before and after working NDT activities. 
Characteristics of respondents significantly influenced the decrease of dependent 
variables. It is concluded that gamma radiation exposure leads to decrease of 
monocyte count but not significantly influence to decrease of lymphocyte count, 
serum level of IFN-γ, and blood level of CD4+. It is suggested to increase 
partisipation for refresh training every 5 years once (particularly for PPR) and 
other industrial radiography workers are advised to follow trainings about 
protection and radiation safety by accredited training institution. Moreover, it is 
recommended to more improving health’s workers. 
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ABSTRAK 
PENGARUH PAJANAN RADIASI GAMMA TERHADAP PENURUNAN 
LIMFOSIT, MONOSIT, IFN-γ, CD4+ PADA PEKERJA RADIOGRAFI 
INDUSTRI 
 
Pajanan radiasi gamma bersifat imunosupresif terhadap sistem imunitas 
tubuh. Tujuan penelitian adalah untuk menganalisis pengaruh pajanan radiasi 
gamma terhadap penurunan limfosit, monosit, kadar IFN-γ, dan kadar CD4+ 
pekerja radiografi industri. Jenis penelitian adalah penelitian observasional 
dengan pendekatan cross sectional. Sampel penelitian berjumlah 11 orang pekerja 
radiografi industri. Pengukuran pajanan radiasi gamma menggunakan  Gamma 
Pocket Dosimeter. Pengujian laboratorium untuk limfosit dan monosit 
menggunakan metode hitung jumlah leukosit, kadar IFN-γ serum menggunakan 
metode ELISA, dan kadar CD4+ darah menggunakan metode flow cytometry. 
Hasil pengukuran pajanan radiasi gamma tidak melebihi NBD Perkabapeten No. 4 
Tahun 2013 dengan mean 0,0088500 mSv. Tidak ada perbedaan limfosit (t-value 
= 0,183), monosit (t-value = 0,811), kadar IFN-γ (t-value = 0,286), dan kadar 
CD4+ (t-value = 0,070) pada pekerja radiografi industri baik sebelum bekerja 
maupun sesudah bekerja dalam kegiatan NDT. Terdapat beberapa karakteristik 
responden yang berpengaruh menurunkan semua variabel terikat. Kesimpulan 
penelitian ini adalah pajanan radiasi gamma pada pekerja radiografi industri 
berpengaruh secara signifikan terhadap penurunan monosit namun tidak 
berpengaruh secara signifikan pada penurunan limfosit, kadar IFN-γ serum, dan 
kadar CD4+ darah. Sehingga dapat disarankan untuk meningkatkan keikutsertaan 
pelatihan penyegaran setiap 5 tahun sekali (khusus untuk PPR) dan pekerja 
radiografi industri lainnya disarankan untuk mengikuti pelatihan-pelatihan terkait 
proteksi dan keselamatan radiasi yang diselenggarakan oleh lembaga pelatihan 
yang telah terakreditasi. Selain itu, disarankan untuk lebih meningkatkan 
kesehatan pada pekerja. 
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